Scrapings of intestinal mucosae from sarcoma (subcutaneous Yoshida-sarcoma) bearing rats were incubated, in vitro, with U-14C-glucose, comparing with those from normal rats. The resulting 14C-labelled products were fractionated into three carbohydrate fractions: polysaccharide-containing fraction (PS); carbohydrate fraction eluted with 50% aqueous ethanol from the charcoal-absorbed substances (Et); carbohydrate fraction eluted with aqueous ethanol-ammonia from the charcoal-absorbed substances (Et-Am). Monosaccharide components in these carbohydrate fractions were separated by paper chromatography after acidic hydrolysis and the radioactivities incorporated into these sugars were determined.
(Received for publication, March 24, 1965) Scrapings of intestinal mucosae from sarcoma (subcutaneous Yoshida-sarcoma) bearing rats were incubated, in vitro, with U-14C-glucose, comparing with those from normal rats. The resulting 14C-labelled products were fractionated into three carbohydrate fractions: polysaccharide-containing fraction (PS); carbohydrate fraction eluted with 50% aqueous ethanol from the charcoal-absorbed substances (Et); carbohydrate fraction eluted with aqueous ethanol-ammonia from the charcoal-absorbed substances (Et-Am). Monosaccharide components in these carbohydrate fractions were separated by paper chromatography after acidic hydrolysis and the radioactivities incorporated into these sugars were determined.
The results showed that glucose-14C incorporated much more into monosac charide components of the three carbohydrate fractions from the sarcoma bearing animals than those from normal rats. No remarkable difference was found on the ratios of radioactivities incorporated into the fractions of glucosamine and galactosamine and also on the analyzed three monosaccharides contents between normal and the sarcoma-bearing conditions.
The effects of sarcoma on the metabolism of hexosamine-containing carbohydrates were discussed.
The levels of circulating glycoproteins have been shown to rise in neoplastic diseases as well as a variety of other pathological conditions.1-7 Although it is reported that liver is the major biorgan of plasma glycoproteins,7-19 the precise mechanisms by which such abnormalities are induced are still obscure. Except liver, little is known whether any change is induced in the metabolism of hexosamine-containing carbohydrates in other tissues located apart from the neoplasm.
In an attempt to learn what alterations are induced in the metabolism of such hexosamine-containing substances in tumor-bearing animals, the present authors have been studying on the incorporation of glucose-14C , in vitro, into mono saccharide components of the three carbohydrate fractions in intestinal mucosae from sarcoma (subcutaneous Yoshida-sarcoma)-bearing rats , comparing with those from normal animals.
The results showed that glucose-14C incorporated much more into sugar com ponents of these carbohydrate fractions from the sarcoma-bearing animals than those from normal rats. 
MATERIALS

RESULTS
Incorporation of glucose-14C into monosaccharide components: Radioaetivities incorporated into PS (polysaccharide-containing fraction), Et (carbohydrate frac tion eluted with 50% aqueous ethanol from the charcoal-absorbed substances) and Et-Am (carbohydrate fraction eluted with aqueous ethanol-ammonia from the charcoal-absorbed substances) are shown in Tables I and II . The data show the average value obtained from 8 experiments. The total specific activities incorporated into the examined monosaccharide components of these three fractions from the sarcoma-bearing animals were found to be much more than those from the normal rats. The rate of incorporation of glucose-14C into the sugar components of PS was small, but those of Et and Et-Am were fairly large.
Although all the examined monosaccharide fractions of PS from the sarcoma bearing animals had much more radioactivities than those from normal rats, some monosaccharide fractions of Et and Et-Am did not show the same figures.
Ratio of radioactivities incorporated into the fractions of glueosamine and galactosamine: Glucosamine and galactosamine were separated by paper chio matography according to the procedure of Yosizawa`2`2 and the radioactivities of these amino-sugar fractions were determined. The ratios of the radioactivities incorporated into the fractions of glucosamine and galactosamine in the three carbohydrate fractions are shown in Tables III and IV . The data show the average value from 8 experiments.
As can be seen in Tables III and IV , no remarkable difference was observed Table I. between normal and the sarcoma-bearing conditions. Amounts of hexosamine, hexose and pentose in the three carbohydrate fractions: The amounts of hexosamine (as glucosamine), hexose (as galactose) and pentose (as ribose) in PS, Et and Et-Am are shown in Tables V and VI. The data show the average value from 8 experiments. t Signify the same as in Table I . •õ Signify the same as in Table  I .
As to the contents of hexosamine, hexose and pentose in the three carbo hydrates fractions, no remarkable differences were noticed between the sarcoma bearing and normal conditions.
DISCUSSION
As to the utilization of glucose-14C by intestinal mucosa, in vitro, Draper and Kent23 reported that glucose-14C incorporated into mucosubstances of sheep colonic mucosa and the papain-digested 14C-labelled mucosubstances consist of two nearly-related 14C-labelled mucopolysaccharides. Acidic hydrolysis of the 14C labelled mucopolysaccharides gave 14C-labelled sialic acid, galactose, glucosamine, galactosamine, fucose and possibly mannose. Wolf and his CO-Workers24-27 have been studying on mucopolysaccharides biosynthesis with colonic segments or homogenates dealing with the biochemical roles of vitamin A. The segments or homogenates of rats or pig colonic mucosa incubated with 14C-glucose gave radioac tive mucopolysaccharide, from which 14C-glucosamine could be isolated after acidic hydrolysis. They showed that the 14C-labelled mucopolysaccharide resembled chondroitin sulfate. In addition, Wolf et al. 26 reported that mucopolysaccharide synthesis took place in cell particles similar to (or identical with) mitochondria in rat colonic mucosa, whereas in pig colon mucosal homogenates, the pH 5 enzymes27 were shown to play an important role in the biosynthesis. Investigations of the conversion of glucose into glucosamine in bovine colonic mucosa and into sialic acid by a soluble enzyme from sheep colonic mucosa have been reported by Pasternak28 and Kent and Draper," respectively. However, no investigation was reported as to the metabolism of hexosamine-containing carbohydrates in intestinal mucosa under neoplastic conditions.
The data obtained by the present experiments showed that glucose-14C incorporated, in vitro, much more into the monosaccharide components of the three carbohydrate fractions from the sarcoma-bearing animals than those from normal rats. The rate of incorporation of glucose-14C into sugar components of PS was small, which coincided with the results of the other investigators.23-27 Fairly large incorporation rates were, however, observed in cases of Et and Et-Ana. Since no remarkable difference was found on the ratios of radioactivities incorporat ed into glucosamine and galactosamine fractions and also on the contents of hexosamine, hexose and pentose between normal and the sarcoma-bearing conditions, the elevation of the rate of incorporation of glucose-14C under the tumor-bearing condition seemed to be due to the stimulation of enzyme activities involved in the metabolism of these carbohydrates. Similar results were obtained with the rats bearing liver-tumor. 30 The levels of plasma glycoproteins have been shown to rise in a variety of pathological conditions.1-7 A number of studies has cleary implicated the liver as the major biosynthetic source of plasma glycoproteins.7-19 Kelley et al. 31 indicat ed that increases in serum mucoproteins might result as part of a reaction to stress. Catchpole32 reported that the increase in circulating glycoproteins arose from the ground substance at the site of invasion of the tumor. The glycoproteins were believed to arise from depolymerization of the ground substance with the resultant formation of small, water-soluble, and readily diffusible glycoproteins. According to an idea of Masamune,33 neoplastic cells secrete the substance(s), by which the function(s) of the normal cells might be changed.
Since the tissues examined in this experiments were located apart from the neoplastic region, the elevation of the incorporation of glucose-14C into the carbohydrates in the intestinal mucosae of the sarcoma-bearing rats must be due to the indirect effect(s) of the sarcoma. Although the stress or the secreted sub stances from the neoplastic cells may activate or alter the metabolism of these carbohydrates, the mechanisms involved remains to be elucidated .
